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ABSTRACT
Introduction: Normal aging is associated with morphological alte-
-
generative disorders course with more prominent dilatation of brain 
-
lian healthy old individuals is necessary, and it may be an additional 
Objective: To 
-
derly people. Methods: Transversal study using magnetic resonance 
-
que. Regions of interest were the brain ventricles and intracranial 
groups were created for analysis. Results
-
tion of the fourth ventricle. The third and lateral ventricles increased 
-
respectively. We observed a moderate to strong positive correlation 
between ventricular volume and age, with the best correlation in the 
Conclusions -




Introdução: O envelhecimento normal está associado a alterações 
morfológicas do cérebro. O sistema ventricular está localizado pro-
-
rênquima. Uma vez que doenças neurodegenerativas cursam com 
dilatação mais proeminente dos ventrículos cerebrais, estabelecer 
saudável se faz necessário, podendo ser uma ferramenta a mais para 
diferenciar o normal do patológico. Objetivo: Investigar alterações 
volumétricas dos ventrículos cerebrais em brasileiros idosos sau-
dáveis. Métodos:
-
ção manual. As regiões de interesse foram os ventrículos cerebrais 
Resultados: O volume de 
do quarto ventrículo. O terceiro e os ventrículos laterais aumentaram 
-
respectivamente. Observamos correlação positiva de moderada a 
forte entre volume ventricular e idade, com a melhor correlação no 
Conclusão: os ventrículos cere-










Manual segmentation process and anatomical 
limits
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Brain ventricles volumetry in healthy elderly humans







Slope F 15.2 16.5 14.5 26.9 0.9 16.7
p .001 < .001 .001 < .001 .369 < .001
r² .444 .465 .434 .587 .043 .468
Correlation
r .542 .612 .559 .710 .207 .596
p .011 .003 .008 < .001 .369 .004
r = Spearman. For Fourth ventricle, Pearson correlation was used. TVV = total 
ventricular volume.







Slope F 13.1 15.5 14.5 19.7 0.3 14.7
p .001 < .001 .001 < .001 .569 .001
r² .408 .449 .434 .509 .017 .437
Correlation
r .479 .579 .559 .651 .132 .566
p .030 .006 .008 .001 .569 .007
r = Spearman. For Fourth ventricle, Pearson correlation was used. TVV = total 
ventricular volume.
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Total ventricular volume
DISCUSSION
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O 0.48±0.22 0.52±0.24 0.99±0.44 0.06±0.02 0.09±0.02 1.2±0.45
OO 1.5±.88 1.5±.86 3.0±1.7 0.14±.05 0.11±.03 3.2±1.8
p < .001 < .001 < .001 < .001 .216 < .001
Absolute 
volume
O 6.3±3.2 6.8±3.2 13.1±6.2 .82±.33 1.2±.3 15.1±6.4
OO 18.3±11.9 18.2±11.1 36.4±22.9 1.7±.7 1.3±.5 39.5±23.8
p .002 .001 .001 .001 .439 .001
p = Student’s t test. Absolute volume in ml.
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ex 
CONCLUSIONS
Brain ventricles volumetry in healthy elderly humans
Figure 1. Linear regressions of both lateral, third and fourth ventricles and total ventricular volumes. ICV = intracranial volume.
Table 4 – Ventricular volumes (absolute in ml and corrected in %) in different studies
Reference n Age Techinique TVV CVV
Amarki et al. 
2010
46 71.0±6.0 RM 3.0 T – Manual 37.0±18.0 2.5±1.2
Blatter et al., 
1995*
15 59.8±2.2 RM 1.5 T – Manual 24.2±12.2 –
Matsumae et 
al., 1996
22 72.0±5.0 RM 1.5 T – Semiautomatic 33.0±10.0 2.4±0.6
Carmichael et 
al., 2010#
52 83.6±4.4 RM 1.5 T – Automatic 30.7±12.6 –
Resnick et al., 
2000
63 64.6±3.2 RM 1.5 T - Semiautomatic 25.2±10.8 –
This study 21 67.7±6.3 RM 1.5 T - Manual 22.1±17.3 1.8±1.4
TVV = total ventricular volume; CVV = corrected ventricular volume. *Only women 
data were used. #Prospectively healthy subjects.
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